Introduction
============

Recent literature on the feasibility of adjusting for biases in body mass index (BMI) estimates based on self-reported height and weight has focused on two major topics. (1) Some researchers have claimed that adjustments to BMI estimates based on self-reported height and weight cannot eliminate substantial biases in the estimation of health risks associated with elevated BMI levels.^[@bib1]^ Other researchers have reported that risk estimates of morbidity based on self-reported BMI can be quite accurate.^[@bib2]^ (2) A few recent articles have emphasized that biases in self-reported height and weight may and do change over time,^[@bib3],\ [@bib4]^ in part, due to changing social norms and acceptability of overweight and obesity in society.^[@bib5],\ [@bib6]^

Anthropometric measures of height and weight remain the gold standard for estimating BMI; still, they should not be considered error-free, as no measurement procedure is without error. Moreover, given the increased financial and time requirements associated with anthropometric measurement, the use of self-reported height and weight continues to be widespread in research. To minimize biases resulting from self-report estimates, some researchers have attempted to identify correction factors or formulas that could be applied to help minimize such bias.^[@bib2],\ [@bib7]^ Still, others deny the feasibility of adjusting for biases in self-reported data,^[@bib8],\ [@bib9]^ and have claimed that correction factors might even lead to greater biases in estimates of BMI-related morbidity and mortality risks.^[@bib1]^

Further complicating the search for correction factors is emerging evidence that biases in self-reporting of height and weight are subject to temporal changes, as attitudes about obesity are changing within society.^[@bib3],\ [@bib10]^ One study^[@bib4]^ presented evidence that compared results from three small Irish surveys spread over 10 years (1998--2007). These researchers report that the discrepancies between BMI scores based on self-reported (vs measured) height and weight have increased over time, with the tendency to underestimate BMI through self-reports rising. Sensitivities for normal-weight persons remained stable, but declined for overweight (from 75.3% in 1998 to 66% in 2007) and for obese persons (from 79.5% in 1998 to 53.4% in 2007). Similarly, other researchers^[@bib10]^ reported that in Canada between 1986--1992 and 2005 biases in self-reported BMI scores increased; this trend was largely the result of greater underreporting of weight among women and overreporting of height among men. However, although the US-based National Health and Nutrition Examination Survey (NHANES) data showed similar, albeit smaller biases, in self-reported height and weight, the discrepancy did not increase between NHANES II (1976--1980) and NHANES 2003--2004. Likewise, a study from Switzerland reported consistent underestimation of obesity using self-reported BMI measures, but did not find a change in the self-report biases between 1977 and 2004.^[@bib11]^

Beyond apparently contradictory evidence about trends in misreporting, there is the question of how temporal trends in attitudes might affect misreporting of height and weight. Some researchers^[@bib10]^ have argued that the pressures to be thin^[@bib12]^ may have resulted in greater weight discrimination in recent years,^[@bib5]^ thus leading to a greater incentive to downplay one\'s weight. Yet other researchers,^[@bib3]^ using NHANES data from 2001--2006, found that, compared with estimates from earlier NHANES III surveys, a larger proportion of overweight men and women thought that their weight was 'about right\', supporting the notion that 'social norms tend to adjust to average values\'.^[@bib4]^ This means that we should expect people to be generally less self-conscious about their weight now, because the prevalence of individuals with BMI values classified as overweight and obese has definitely increased.^[@bib13]^ Researchers, who analyzed data from the 2007 Irish Survey of Lifestyles, Attitudes and Nutrition, found that survey respondents in a given BMI category, who perceived themselves as 'too heavy\', tended to overreport their weight and were less likely to exaggerate their height.^[@bib6]^ If these findings were to be confirmed in a larger, more representative study, it would argue that the more sensitive survey respondents are about their weight, the more accurate their self-report measures are going to be, a conclusion for which these researchers did not offer any explanation.

The few studies that have addressed temporal trends in over and underreporting of height and weight in surveys have relied on a few summary statistics like mean differences between self-report and measured BMI for men and women.^[@bib10]^ These studies are limited by the use of very broad BMI categories like normal, overweight and obese, excluding underweight subjects altogether.^[@bib4],\ [@bib10]^ Yet, the literature based on cross-sectional data has shown that biases in self-reporting height and weight are influenced by a number of factors, including sex, age, actual (measured) height and weight, educational status, income, ethnic and racial group membership, smoking status and attitudes towards one\'s own weight.^[@bib2],\ [@bib7],\ [@bib14]^ Thus, a focus on temporal trends in under- and overreporting of height and weight requires a more detailed analysis, showing to what extent such trends are general or specific to certain population groups.

Finally, any attempt to 'adjust\' or 'correct\' for biases in self-reported height and weight measures should not be based solely on the ability of the adjusted measure to predict accurately the prevalence of obesity and overweight in society. Rather, such an attempt must also pass the test of minimizing biases in the prediction of BMI-related health and mortality risks.^[@bib1],\ [@bib2]^ In addition, if biases in self-reported height and weight change over time, any kind of adjustment formulas applied to self-report data would have to be reconfigured as well.

This study involved analyses aimed at shedding light on the issue of temporal changes in self-report biases. Specifically, using data from the US NHANES III survey (1988--1994) and more recent (2005--2008) continuous NHANES surveys, we intend to examine: (1) if, and to what extent, biases in self-reported BMI measure have changed among the adult US-resident population during the time interval between these surveys and (2) if changes in self-reports of height and weight are likely to reflect changing attitudes about overweight and obesity in US society.

Materials and methods
=====================

The following analysis is based on public use data from the NHANES conducted by the National Center for Health Statistics. The earlier NHANES III data cover the years 1988--1994 and the later continuous NHANES data cover the years 2005--2008. The NHANES surveys are multi-stage probability samples of the non-institutionalized US civilian population. Both self-reported and physical measurements of height and weight are collected for each individual, with the questionnaire preceding the physical examination. Physical examinations take place in mobile examination centers and body measurements are based on the standard protocols.^[@bib15]^ For NHANES III, the overall unweighted response rate for the interview sample was 86%, and for the two continuous 2-year surveys, interview response rates were 80.5% in 2005--2006 and 78.4% in 2007--2008.^[@bib16]^ The NHANES surveys are subject to the Centers for Disease Control National Center for Health Statistics Ethics Review Board to ensure that appropriate human subject protections are provided, in compliance with 45 Code of Federal Regulations, part 46.^[@bib17]^

The NHANES III sample included 19 618 adults aged ⩾18 years. Of these, 17 689 (90.2%) had BMI values based on physical measures of height and weight, and 18 258 (93.1%) had BMI values based on self-reported height and weight. For 16 552 (84.4%) adult NHANES III participants, both self-reported and measured BMI indicators were available for analysis. The combined 2005--2008 NHANES sample contained 11 791 adults, of whom 11 126 (94.4%) had BMI values based on physical measures, and for the 11 315 (96.0%) interview respondents, a BMI score based on self-reported height and weight was computed. For 10 700 (90.7%) adults participating in the 2005--2008 NHANES, both self-reported and measured BMI indicators were available for analysis.

The weight history section of the NHANES interview schedule contains the following two questions, which remained unchanged over the course of the surveys included in this analysis: (1) 'How tall are you without shoes?\' (this question could be answered by the respondent in terms of feet and inches or in meters and centimeters) and (2) 'How much do you weigh without clothes or shoes?\' (this question could be answered in terms of pounds or kilograms). Weight, height and BMI discrepancy scores were computed as the difference of the self-report measure minus the physical measurement score for each individual; mean discrepancy scores refer to the average amount of discrepancy in height, weight and BMI among individuals within a specified group of interest.

The analysis employed weighted cross-classification tables, weighted linear regression models and locally weighted polynomial regression using Cleveland\'s tricube weighting function and employing a linear model within the local window, with a bandwidth (=one half of local window) of six BMI units for the purpose of smoothing scatterplots.^[@bib18]^ Sensitivity in the cross-classification tables was defined as the percent of members of a given BMI category, classified on the basis of the measured BMI, who occupied the same BMI category classified on the basis of self-reported BMI (=true positives). Relative risks (RRs) are computed as ratios of two probabilities, comparing the probability of 'wanting to lose weight\' or 'attempting to lose weight\' in the later (NHANES 2005--2008) and earlier (NHANES 1988--1994) surveys. All statistical analyses were carried out with STATA 11.1 software,^[@bib19]^ using the 'svy\' command to incorporate information on the appropriate weights, primary sampling units and strata for correct variance estimation. For both the NHANES III and 2005--2008 NHANES surveys, we employed the final weights for the examination sample. For the continuous NHANES, the pooled weights for the 2005--2006 and the 2007--2008 surveys were divided by two to obtain estimates corresponding to the total US-resident population during 2005--2008.

Results
=======

Mean self-reported BMI scores (in kg m^−2^) did not differ significantly (*P*\>0.61) between respondents with (26.85) and without (27.03) a measured BMI score; however, mean measured BMI scores were significantly (*P*\<0.01) lower for respondents who answered self-reported weight and height questions on the survey (27.46) compared with those who did not answer these self-reported questions (28.44).

[Table 1](#tbl1){ref-type="table"} shows population estimates of the sensitivities, or percents of true positives, for six commonly employed BMI categories as outlined in 1998 by the National Institutes of Health and the National Heart Lung and Blood Institute.^[@bib20]^ Between 1988--1994 and 2005--2008, there was a slight decline in sensitivities for underweight (60.3 to 58.9%) and normal-weight (90.9 to 90.0%) persons; virtually no change for overweight persons (78.6% vs 78.7%), and substantial improvements in the proportion of true positives for obese persons (60.1 to 68.9% among those with a BMI in the 'obesity I\' category, 51.8 to 55.5% in the 'obesity II\' category and 54.4 to 71.7% for 'obesity III\'). In other words, in the years 2005--2008, interview responses concerning height and weight were less likely to result in a downward bias of BMI classifications among the obese US residents, when compared with 1988--1994 responses.

As the data in [Table 2](#tbl2){ref-type="table"} show, this trend towards more accurate reporting of height and weight among obese persons can be observed among virtually all population groups in 2005--2008: it occurred among non-Hispanic Whites, non-Hispanic Blacks, Mexican-Americans and other minorities, among men and women and among all age groups, but particularly among the younger (\<45 years of age) and older (65+ years). At the same time, for most population groups, there is little change in the accuracy of BMI classifications for overweight, normal-weight and even underweight persons.

Nonetheless, as the mean discrepancies between self-reported and measured BMI scores show ([Table 3](#tbl3){ref-type="table"}): for the 2005--2008 US-resident population as a whole, self-reported BMI scores underestimate true BMI scores by a slightly larger amount than those associated with the 1988--1994 population (−0.64 in 2005--2008 vs −0.56 in 1988--1994, *P*\<0.031). However, this apparent decline in accuracy for the total sample is entirely explained by the upward shift of the actual population BMI distribution during this time period.^[@bib13]^ As has been well documented,^[@bib7]^ people with higher BMI values tend to overreport their height (mostly among men and the elderly of both sexes) and underreport their weight (particularly among younger women), resulting in greater discrepancies of self-reported and measured BMI among individuals in higher BMI categories. However, although this pattern still holds, [Figures 1](#fig1){ref-type="fig"} and [2](#fig2){ref-type="fig"}, employing smoothed scatterplots,^[@bib18]^ show that overweight and obese people in 2005--2008 were less prone, compared with those in 1988--1994, to underreport their weight and overreport their height. The tendency to understate one\'s weight by more than two pounds has declined among the adult US residents whose actual BMI exceeds 27 kg m^−2^, while overstating one\'s height by more than one inch has become less common for people with a BMI \<38 kg m^−2^. The net effect of these trends has been that average discrepancies between self-reported and measured BMI scores are now smaller within each given BMI category than in the late 80s and early 90s ([Table 3](#tbl3){ref-type="table"}).

In [Table 4](#tbl4){ref-type="table"}, responses to three questions probing respondents\' attitudes towards their weight status are displayed. When asked if they considered themselves overweight, underweight or about the right weight, the overall population percentages show a slight shift towards more 'overweight\' responses in 2005--2008 (compared with 1988--1994). However, an analysis separating out responses by BMI categories shows a shift towards greater acceptance of one\'s weight as normal over time. For instance, among the overweight US residents, 38.7% thought of themselves as weighing 'about right\' in 2005--2008, up from 32.8% in the earlier period (1988--1994). In fact, even among the obese (BMI 30\<35 kg m^−2^) participants in 2005--2008, 12.9% thought of themselves as having an 'about right\' weight (vs 9.7% in 1988--1994). A similar trend is observable in the responses to the question inquiring whether the survey respondent would 'like to weigh more, less or stay about the same.\' In 2005--2008, overall 64.8% of the adult US residents asserted that they wanted to weigh less, compared with 60.6% in 1988--1994. That translates into an unadjusted RR of 1.07 (*P*\<0.001). However, after adjusting for the six BMI categories, the RR declines to 0.95 (*P*\<0.001) and to 0.91 (*P*\<0.001) using the continuous BMI adjustment, which takes into account all the individual differences in BMI. In other words, persons with the same BMI scores in 2005--2008, as in 1988--1994, are less likely to want to lose weight. The NHANES respondents were also asked to indicate, if they had attempted to lose weight during the 12 months prior to the interview. The overall (unadjusted) RR of trying to lose weight was 0.93 (*P*\<0.001); that is to say: in 2005--2008, there were relatively fewer US residents trying to lose weight (37.5%) than in 1988--1994 (40.3%), despite the fact that average BMI in the US population increased from 26.4 to 28.4 kg m^−2^ (*P*\<0.001). Thus, after adjusting for the BMI, the RR of trying to lose weight declines to 0.85 (*P*\<0.001) between the two survey sequences.

Discussion
==========

The evidence presented here, based on multi-year NHANES surveys, points to an increased acceptance of overweight and obesity status among adult US residents during the recent two decades. Among the obese adults, understating self-reported weight has become (on average) less severe, while overstating one\'s height has become less common in two of the three obesity categories. The net result is that the BMI classifications based on self-reported height and weight have become more accurate among overweight and obese people, whereas the accuracy remains about the same for underweight and normal-weight people. These trends were consistent in all the major demographic categories based on race/ethnicity, age and gender. The evidence also supports the hypothesis that these changes in self-reporting of height and weight reflect a growing national acceptance of higher BMI values as 'normal\'. In particular, the adult US residents with measured BMI levels above underweight (18.5+) have become less likely to view themselves as overweight and more likely to think of themselves as having a weight that is 'just about right\'. Consistent with these findings, fewer overweight and obese US residents have wanted to lose weight in more recent years or actually tried to lose it. The findings of this study appear to be inconsistent with those from an Irish study,^[@bib4]^ which suggested that BMI estimates based on self-reported height and weight have resulted in greater underestimates of measured BMI values among the Irish overweight and obese survey respondents between 1998 and 2007. However, two of the samples employed in that study^[@bib4]^ are extremely small (*n* (1998)=208 and *n* (2002)=331), have low response rates (\<40%) and consist of self-selected respondents. It is difficult to accept that their data accurately reflect changes in the adult Irish population as a whole. Another analysis,^[@bib10]^ based on the data from the Canadian Heart Health Surveys (1986--1992) and the Canadian Community Health Survey (2005), showed that the mean underestimation of BMI values computed from self-reported (vs measured) height and weight increased from −0.8 to −1.1 among the Canadian adults aged 18--74 years. Using the NHANES III (1988--1994) and an NHANES survey from 2003 to 2004, the same authors^[@bib10]^ did not find any changes in the mean underestimation of the self-reported BMI measure among the US-resident adults aged 18--74 years. These findings are not inconsistent with the results presented here. Notably, the aforementioned study was limited by the fact that the researchers did not control for the fact that both the US- and Canadian- resident population had become heavier during these years. In fact, for given BMI levels, we see a decline in underreporting weight among women and overreporting height among men. One study from Switzerland,^[@bib11]^ covering surveys between 1977 and 2002, found neither a deterioration nor an improvement in the survey respondents\' self-reports of height and weight; but this study also failed to control for the increased average weight of the Swiss residents.

The present study is not without limitations. It is important to keep in mind that the NHANES surveys are representative of the US-resident population, excluding institutionalized individuals who account for 2% of the population. The progressively decreasing response rates for the NHANES surveys analyzed (from 86% in 1988--1994 to 80.5% in 2005--2006 and 78.4% in 2007--2008^[@bib16]^) may have contributed to biases in the temporal comparisons, if nonrespondents differed from respondents in some unrecognized way. Similarly, in an analysis focusing on discrepancies between self-reported and measured BMI scores, individuals were excluded, if they had missing data on either the self-reported or the measured height or weight data. Yet the percentage of respondents, for whom measured BMI values were unavailable, rose from 1% in 1988--1994 to almost 5% in 2005--2008, whereas the percentage of respondents neglecting or refusing to report their height or weight in the survey declined slightly from 3.4 to 2.5%. Given the relatively small sample sizes of the NHANES surveys, the cross-classification of self-reported and measured BMI in the extreme categories, underweight and obesity III produced estimates with large s.e., limiting our confidence in these findings. Finally, it should not be forgotten that respondents to the NHANES surveys do know in advance that their height and weight will be measured, possibly resulting in a bias towards more accurate reporting than one would find in a survey-only situation.

Beyond the fact that the findings reported here are consistent with sociological theory concerning social norms and their adjustments over time,^[@bib21]^ they also provide a challenge to those who have attempted to 'adjust\' or 'correct for\' misrepresentations of height and weight in surveys.^[@bib2],\ [@bib10]^ To the extent that attitudes and social norms concerning weight and obesity change over time, one would have to assume that adjustment or correction formulas must change their parameters over time as well. To what degree changes in correction formulas are necessary and how accurate are risk estimates associated with corrected BMI measures based on self-reported height and weight will be taken up in a future paper.
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###### Comparison of Cross-classification of measured BMI (kg m^−2^) and self-reported BMI for standard BMI categories: column % and s.e. in ()[a](#t1-fn2){ref-type="fn"}

  *Self-reported BMI*                       *Measured BMI*                                                                                      
  ----------------------------------------- ------------------- ------------------- ------------------- ------------------- ------------------- -------------------
  *NHANES III 1988--1994*                                                                                                                       
   \<18.5                                   [60.3]{.ul} (3.7)   2.3 (0.3)           0.0 (0.1)           0.0 (0.1)           0.0 (0.0)           0.0 (0.0)
   18.5\<25                                 39.1 (3.8)          [90.9]{.ul} (0.4)   18.3 (0.6)          1.2 (0.4)           0.3 (0.2)           0.0 (0.0)
   25\<30                                   0.1 (0.1)           6.7 (0.5)           [78.6]{.ul} (0.7)   36.6 (2.1)          3.9 (0.6)           1.5 (0.9)
   30\<35                                   0.5 (0.5)           0.0 (0.1)           3.0 (0.3)           [60.1]{.ul} (2.0)   41.2 (2.4)          9.3 (2.1)
   35\<40                                   0.0 (0.0)           0.0 (0.1)           0.1 (0.1)           2.2 (0.4)           [51.8]{.ul} (2.4)   34.8 (3.9)
   40+                                      0.0 (0.0)           0.0 (0.0)           0.0 (0.0)           0.1 (0.1)           2.9 (0.8)           [54.4]{.ul} (4.1)
  *n*=16 552; Population size=177 544 872                                                                                                       
                                                                                                                                                 
  *NHANES 2005--2008*                                                                                                                           
   \<18.5                                   [58.9]{.ul} (3.4)   1.7 (0.3)           0.1 (0.1)           0.0 (0.0)           0.0 (0.0)           0.0 (0.0)
   18.5\<25                                 41.1 (3.4)          [90.0]{.ul} (0.7)   16.6 (0.8)          1.1 (0.2)           0.1 (0.0)           0.0 (0.0)
   25\<30                                   0.0 (0.0)           8.3 (0.6)           [78.7]{.ul} (0.8)   27.1 (1.1)          3.1 (0.7)           0.8 (0.4)
   30\<35                                   0.0 (0.0)           0.0 (0.0)           4.5 (0.4)           [68.9]{.ul} (1.0)   38.8 (1.3)          2.7 (0.9)
   35\<40                                   0.0 (0.0)           0.0 (0.0)           0.1 (0.1)           2.5 (0.4)           [55.5]{.ul} (1.8)   25.0 (2.1)
   40+                                      0.0 (0.0)           0.0 (0.0)           0.0 (0.0)           0.1 (0.1)           3.7                 [71.7]{.ul} (2.6)
  *n*=10 700; Population size=204 730 330                                                                                                       

Abbreviations: BMI, body mass index; NHANES, National Health and Nutrition Examination Survey. *Source:* NHANESs, 1988--1994, 2005--2008. National Center for Health Statistics, CDC. Underlined percentages refer to sensitivity: the percent of respondents in the measured BMI categories, who are assigned to the same BMI category based on their self-reported BMI scores due to rounding, not all columns sum to 100%. Mantel--Haenszel estimate of average odds ratio in sensitivity difference between 2005--2008 and 1988--1994 controlling for measured BMI categories: 1.13, *P*\<0.001.

Measured BMI was calculated using physical measurements of height and weight; self-reported BMI was calculated using self-reported height and weight.

###### Comparison of population estimates of sensitivity values (%)[a](#t2-fn2){ref-type="fn"} associated with measured BMI (kg m^−2^) categories between NHANES III and the continuous NHANES 2005--2008 within demographic groups

                         *Measured BMI Categories*                               
  ---------------------- --------------------------- ------ ------ ------ ------ ------
  *Men*                                                                          
   NHANES 1988--1994     54.2                        87.7   84.5   63.8   53.5   53.8
   NHANES 2005--2008     46.8                        86.5   81.5   72.3   57.6   69.6
                                                                                  
  *Women*                                                                        
   NHANES 1988--1994     62.2                        93.5   70.2   56.5   50.9   54.7
   NHANES 2005--2008     65.3                        92.6   74.9   65.1   54.2   72.9
                                                                                  
  *Race/ethnicity*                                                               
   NH Whites                                                                      
    NHANES 1988--1994    67.2                        92.0   79.6   60.1   52.9   52.0
    NHANES 2005--2008    61.9                        91.1   79.6   69.6   56.4   71.1
                                                                                  
   NH Blacks                                                                      
    NHANES 1988--1994    49.2                        87.6   78.1   60.7   46.7   63.4
    NHANES 2005--2008    46.5                        87.2   79.2   69.0   60.5   75.0
                                                                                  
   Mexican-Americans                                                             
    NHANES 1988--1994    49.2                        84.6   75.6   60.8   42.1   71.2
    NHANES 2005--2008    47.9                        82.1   75.3   64.2   50.4   72.0
                                                                                  
   Others                                                                        
    NHANES 1988--1994    28.8                        87.5   70.4   58.4   58.3   22.6
    NHANES 2005--2008    54.1                        89.0   74.7   67.7   41.0   60.7
                                                                                  
  *Age groups*                                                                   
   18--44 years                                                                   
    NHANES 1988--1994    56.4                        90.6   79.1   60.4   49.6   58.0
    NHANES 2005--2008    54.9                        90.1   77.8   67.1   54.2   71.8
                                                                                  
   45--64 years                                                                   
    NHANES 1988--1994    63.7                        91.4   82.2   65.7   59.9   49.1
    NHANES 2005--2008    55.0                        89.4   80.6   72.5   57.4   73.7
                                                                                  
   65**+** years                                                                  
    NHANES 1988--1994    75.8                        91.9   71.8   49.2   40.3   52.2
    NHANES 2005--2008    85.9                        90.5   77.7   65.3   54.8   63.1
                                                                                  
  *Age-sex groups*                                                               
   Men, 18--44 years                                                              
    NHANES 1988--1994    54.6                        86.9   85.5   66.6   50.5   58.7
    NHANES 2005--2008    49.8                        85.6   80.7   71.5   56.0   72.8
                                                                                  
   Men, 45--64 years                                                              
    NHANES 1988--1994    38.3                        88.3   86.3   68.0   66.2   48.2
    NHANES 2005--2008    39.8                        87.3   83.4   74.9   60.4   69.5
                                                                                  
   Men 65+ years                                                                  
    NHANES 1988--1994    63.4                        91.5   77.8   47.8   35.0   25.4
    NHANES 2005--2008    56.7                        88.3   79.4   67.0   54.2   48.2
                                                                                  
   Women, 18--44                                                                  
    NHANES 1988--1994    57.0                        93.6   68.2   54.2   49.1   57.7
    NHANES 2005--2008    57.2                        93.8   73.4   62.0   53.3   71.1
                                                                                  
   Women, 45--64 years                                                            
    NHANES 1988--1994    69.9                        94.0   76.7   63.5   56.9   49.3
    NHANES 2005--2008    67.8                        90.7   76.3   69.4   55.1   75.6
                                                                                  
   Women, 65+ years                                                               
    NHANES 1988--1994    80.4                        92.2   65.8   50.4   42.8   50.8
    NHANES 2005--2008    95.2                        91.7   75.9   63.8   55.3   68.7

Abbreviations: BMI, body mass index; NHANES, National Health and Nutrition Examination Survey.

Percentages refer to sensitivity: the percent of respondents in the measured BMI categories, who are assigned to the same BMI category based on their self-reported BMI scores.

###### Mean discrepancy scores between self-reported and measured BMI (kg m^−2^) based on NHANES 1988--1994 and NHANES 2005--2008 by BMI categories (population estimates)

                       *Mean*   *95*% *CI*   *Mean difference: 88/94-05/08*   P*-value*   
  -------------------- -------- ------------ -------------------------------- ----------- ---------
  *Unadjusted*                                                                             
   NHANES 1988--1994   −0.564   −0.615       −0.513                                        
   NHANES 2005--2008   −0.644   −0.694       −0.593                           0.080       \<0.031
                                                                                           
  *BMI* \<*18.5*                                                                           
   NHANES 1988--1994   0.747    0.565        0.930                                         
   NHANES 2005--2008   0.538    0.375        0.700                            0.210       \<0.092
                                                                                           
  *BMI 18.5*\<*25*                                                                         
   NHANES 1988--1994   −0.065   −0.120       −0.010                                        
   NHANES 2005--2008   0.000    −0.063       0.063                            −0.065      \<0.126
                                                                                           
  *BMI 25*\<*30*                                                                           
   NHANES 1988--1994   −0.618   −0.669       −0.566                                        
   NHANES 2005--2008   −0.588   −0.657       −0.519                           −0.030      \<0.493
                                                                                           
  *BMI 30*\<*35*                                                                           
   NHANES 1988--1994   −1.267   −1.414       −1.121                                        
   NHANES 2005--2008   −1.018   −1.105       −0.931                           −0.249      \<0.001
                                                                                           
  *BMI 35*\<*40*                                                                           
   NHANES 1988--1994   −1.791   −2.033       −1.549                                        
   NHANES 2005--2008   −1.604   −1.767       −1.441                           −0.186      \<0.208
                                                                                           
  *BMI 40*+                                                                                
   NHANES 1988--1994   −3.487   −3.999       −2.974                                        
   NHANES 2005--2008   −2.258   −2.610       −1.905                           −1.229      \<0.001

Abbreviations: BMI, body mass index; CI, confidence interval; NHANES, National Health and Nutrition Examination Survey.

###### Comparison of 1988/84 and 2005/08 attitudes towards weight status by BMI categories (%)

                                                  *Do you consider yourself?*                    P*-value*[a](#t4-fn2){ref-type="fn"}           
  ----------------------------- --------------------------------------------------------------- -------------------------------------- -------- ---------
  *Unadjusted*                                                                                                                                  
   NHANES 1988--1994                                          5.8                                                41.5                    52.6        
   NHANES 2005--2008                                          5.0                                                39.3                    55.7    \<0.003
                                                                                                                                                     
  *Measured BMI (kg m*^−*2*^)                                                                                                                   
   \<*18.5*                                                                                                                                     
    NHANES 1988--1994                                        50.0                                                50.0                    0.0         
    NHANES 2005--2008                                        56.6                                                41.8                    1.6     \<0.047
                                                                                                                                                     
   *18.5*\<*25*                                                                                                                                 
    NHANES 1988--1994                                         9.7                                                64.7                    25.6        
    NHANES 2005--2008                                        10.2                                                71.2                    18.6    \<0.001
                                                                                                                                                     
   *25*\<*30*                                                                                                                                   
    NHANES 1988--1994                                         0.6                                                32.8                    66.6        
    NHANES 2005--2008                                         1.1                                                38.7                    60.2    \<0.001
                                                                                                                                                     
   *BMI 30*\<*35*                                                                                                                               
    NHANES 1988--1994                                         0.5                                                9.7                     89.7        
    NHANES 2005--2008                                         0.4                                                12.9                    86.7    \<0.041
                                                                                                                                                     
   *BMI 35*\<*40*                                                                                                                               
    NHANES 1988--1994                                         0.0                                                2.9                     97.1        
    NHANES 2005--2008                                         0.4                                                4.4                     95.2    \<0.107
                                                                                                                                                     
   *BMI 40*+                                                                                                                                    
    NHANES 1988--1994                                         0.1                                                2.3                     97.6        
    NHANES 2005--2008                                         0.1                                                2.2                     97.7    \>0.915
                                                                                                                                                     
                                 *Would you like to weigh less, more, or stay about the same?*                                                  
                                                            *Less*                                              *Same*                  *More*       
  *Unadjusted*                                                                                                                                  
   NHANES 1988--1994                                         60.6                                                31.5                    8.0         
   NHANES 2005--2008                                         64.8                                                28.0                    7.2     \<0.001

Abbreviations: BMI, body mass index; NHANES, National Health and Nutrition Examination Survey.

Design-based Pearson\'s Chi-square test.
